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 Abstract: 
 
 NASA is developing a Fine Water Mist Portable Fire Extinguisher for use on the International 
Space Station.  The International Space Station presently uses two different types of fire extinguishers: a 
water foam extinguisher in the Russian Segment, and a carbon dioxide extinguisher in the US Segment 
and Columbus and Kibo pressurized elements.  Changes in emergency breathing equipment make Fine 
Water Mist operationally preferable.  Supplied oxygen breathing systems allow for safe discharge of a 
carbon dioxide fire extinguisher, without concerns of the crew inhaling unsafe levels of carbon dioxide.  
But the Portable Breathing Apparatus offers no more than 15 minutes of capability, and continued use 
of hose based supplied oxygen systems increases the oxygen content in a fire situation.  NASA has 
developed a filtering respirator cartridge for use in a fire environment.  It is qualified to provide up to 90 
minutes of capability, and because it is a filtering respirator it does not add oxygen to the environment.  
The fire response respirator cartridge does not filter carbon dioxide, so a crew member discharging a 
CO2 fire extinguisher while wearing this filtering respirator would be at risk of inhaling unsafe levels of 
CO2.  Fine Water Mist extinguishes a fire without creating a large volume of air with reduced oxygen and 
elevated CO2. 
 Compared to the carbon dioxide based Portable Fire Extinguisher, the flight qualification of Fine 
Water Mist systems requires special care.  Qualification of the CO2 based Portable Fire Extinguisher 
began with the assumption that any fire on ISS would be extinguished if the air in the fire environment 
reached a critical concentration of CO2.  Qualification of a CO2 based system requires the developers to 
make assertions and assumptions about vehicle geometry and the ability of the extinguisher to deliver 
CO2 in different geometric configurations, but the developers did not need to make assertions or 
assumptions about the size of the fire, the temperature, or the heat generation rate.  Fine Water Mist 
systems extinguish a fire predominantly by removing heat – so qualification standards must evaluate 
geometry, but also temperature, heat transfer, and heat generation rate.  This paper outlines and 
describes the methods used to develop standards used to qualify Fine Water Mist systems for a human 
spaceflight environment.   
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